INTRODUCTION
============

Childhood obesity is recognized as an emerging public health problem by the increase in its prevalence, its negative impact on the physical and psychological health of children^[@B1]^, and the associated risk of developing chronic noncommunicable diseases in other stages of life^[@B2]^. Efforts to prevent it pass through actions to encourage breastfeeding, promote healthy behaviors in childhood feeding and physical activity and in family food security, and regulate the food industry, aiming to protect children from incentives to inappropriate and exaggerated consumption of low nutritional quality food^[@B3]^.

In Brazil, in 2014, the National Council for the Rights of Children and Adolescents (Conanda), composed of civil society entities and ministries of the Federal Government, approved a resolution prohibiting advertising directed at children, including food advertising. For Conanda, children's advertising hurts what is foreseen in the Federal Constitution, in the Child and Adolescent Statute, and in the Consumer Protection Code, by taking advantage of the natural vulnerability of children and their inability to analyze the interests linked to the advertising piece^[a](#fna){ref-type="fn"}^.

In this sense, greater attention has been given to the negative impact of the consumption of sugary drinks, such as soft drinks and artificial juices and refreshments, on the diet quality^[@B4]^. Sugary drinks have low nutritional quality (restricted to the provision of sugars, such as sucrose and fructose), do not provide the same sense of satiety that solid foods do^[@B5]^, have intense advertising in the various types of media^[@B4]^, are associated with excess calories ingested in the diet, and also to overweight and obesity in children and adolescents^[@B6]^. According to the *Guia Alimentar para a População Brasileira* (Dietary Guidelines for the Brazilian Population), soft drinks and other industrialized sugary drinks are ultra-processed products and, therefore, should be avoided for an adequate and healthy feeding^[@B7]^.

The consumption of sugary drinks has an increase tendency in many parts of the world, including Brazil^[@B4]^. In the sample of 34,003 individuals with 10 years old or older who responded to the National Food Survey (INA), a module of the National Household Budget Survey of 2008-2009, the rate of consumption of juices and refreshments (39.8%) and soft drinks (23%) occupied, respectively, the sixth and ninth positions among the 20 foods with higher consumption prevalence in the Country^[@B8]^. The *Pesquisa Nacional de Demografia e Saúde* (PNDS -- National Demographic and Health Survey), held in 2006, investigated indicators of breastfeeding and feeding of children under five years old, and found that daily consumption of soft drinks presented prevalence equal to 22.1% (95%CI 19.5--24.8)^[@B9]^. In the same direction, the II Survey of Breastfeeding Prevalence in Brazilian State Capitals and Federal District identified that soft drinks were early introduced in the feeding of babies from 9 to 12 months (11.6%; 95%CI 10.5--12.8)^[@B10]^.

The consumption of sugary drinks in early childhood is worrisome, especially because it is a period of formation of eating habits that can affect future eating patterns^[@B3],[@B11]^. As mentioned by Savage et al.^[@B12]^, in these first years of life children learn what, how, when, and how much to eat, according to the social and alimentary environment to which they belong and based on the cultural transmission of beliefs, attitudes, and practices around food. Families play an important role in the development of children's eating habits. The first social influence on human feeding comes from the familiar nucleus^[@B13]^. Parents' food practices and behaviors, as well as socioeconomic factors of the family, have been linked to the consumption of sugary drinks between children^[@B14]-[@B16]^.

The better understanding of the factors associated with the consumption of sugary drinks by children can subsidize the development of interventions for promoting healthy nutrition and preventing childhood obesity. The National Health Survey (PNS), held in 2013, allows analyzing updated data related to infant feeding, because it included Brazilian children under two years in its population sample^[@B17]^.

This study aimed to evaluate the influence of family habits and household characteristics on the consumption of sugary drinks by Brazilian children under two years old.

METHODS
=======

Study Design and Population
---------------------------

In this cross-sectional study, we used secondary data generated by PNS, carried out in partnership between the Brazilian Ministry of Health, Oswaldo Cruz Foundation, and the Brazilian Institute of Geography and Statistics (IBGE), in 2013. PNS is a population-based household survey that belongs to the Integrated System of Household Surveys (SIPD) of IBGE. From the master sample of that system, primary sampling units were defined, having as reference information from the Demographic Census of 2010. Thus, the sample of PNS represents Brazil, its macro-regions, urban and rural population, and capitals. Data collection took place between August 2013 and February 2014.

PNS used conglomerate sampling in three stages, with stratification of the primary sampling units. The census tracts or set of tracts were the primary units; the households were the second-stage units; and the residents aged 18 years or older, third-stage units. Records of interviews were obtained in 64,348 households. Within each selected household, a resident aged 18 years or older was selected, by simple random sampling, from the list built at the moment of the interview. 60,202 individuals were interviewed, which resulted in a non-response of 8.1%. The interviews were made using handheld computers and conducted by collection agents, under the responsibility of IBGE.

Children under two years old were identified in the second stage, when a fixed number of permanent private homes was selected in each primary sampling unit by simple random sampling, by the National Registry of Addresses for Statistical Purposes. All children of this age living in the selected households were investigated.

Sampling weights were defined for the primary sampling units, for the households and all their residents. Methodological details of PNS are described in a previous study^[@B17]^.

In this study, we analyzed 4,839 pairs of children under two years old and adults interviewed in the same house. PNS was approved by the National Human Subject Research Ethics Committee of the Brazilian Ministry of Health (Opinion 328,159/2013).

Dependent Variable
------------------

We estimated the prevalence of sugary drinks consumption by children under two years old. The module L of the PNS questionnaire refers to the health of children in this age group, and the information is given by the mother or guardian for the child in the house. This module presented, in addition to questions about the use of health services and preventive care, a food frequency questionnaire regarding consumption in the previous 24 hours. We estimated the consumption of sugary drinks from two questions in module L -- Child under two years old, of the PNS questionnaire: "Can you tell me if \[name\] has ingested artificial juices from yesterday morning until this morning?" or "Can you tell me if \[name\] has ingested soft drinks since yesterday morning until this morning?" We identified consumption of sugary drinks by the child when there was positive response in at least one of the two reference questions in the questionnaire.

Independent Variables
---------------------

We analyzed data on sociodemographic characteristics and eating behavior, practice of physical activity, weight, height, smoking, among others, of the adult (aged 18 years or older) living in the child's house, who was taken as proxy of the behavior of other adults in the house and of the child's family. The variables studied were: regular consumption of sugary drinks (soft drink or artificial juice consumption five or more days/week); smoking (current use of tobacco smoking); sufficient physical activity (practice of 150 minutes/week of physical activity in leisure, at work, or in displacement); habit of watching television (for three or more hours/day); overweight (body mass index \[BMI\] greater than or equal to 25 kg/m^2^, estimated from reported weight and height data); sex (male; female); age (18-29; 30-59; 60-64; 65 years or older); and education level (no education/some elementary or middle school; elementary or middle school/some high school; high school/some higher education; and higher education degree).

We also analyzed the following household characteristics: place of residence (urban; rural); region (Midwest; South; Southeast; Northeast; North); and number of household members.

Data Analysis
-------------

We estimated the prevalence of the indicator sugary drinks consumption for children under two years old, presented in percentage and respective 95% confidence intervals (95%CI), for the total population and according to categories of the variables of family habits and household characteristics. Subsequently, we carried out bivariate analysis, calculating the crude odds ratio (OR), employing the Pearson's Chi-square test with a 0.05 significance level. Lastly, we applied multiple logistic regression analysis to evaluate the influence of family habits and household characteristics on the consumption of sugary drinks by the children. We inserted in the multiple model the independent variables that were associated with the outcome at the level of p \< 0.20, estimating the adjusted OR and 95%CI. We carried out data analyses using the Stata software, version 11.0. We used the survey command to analyze data from complex sample.

RESULTS
=======

From the information obtained in PNS, we observed that the consumption of soft drinks the day before was reported for about one out of three children studied (32.0%; 95%CI 30.6--33.3). The adults investigated were mostly women (61.9%), aged between 30 and 59 years (49.7%). About a quarter of adults that made up the pair of interest -- child under two years old and adult living in the same house -- reported regular consumption of sugary drinks (27%). Urban households were more frequent than those located in rural area (79.1% versus 20.9%), as [Table 1](#t1){ref-type="table"} shows.

Table 1Characterization of the studied population and households. National Health Survey, Brazil, 2013.Variablen%**Children under 2 years old (n = 4,839)**  Consumption of sugary drinks (children \< 2 years)  Yes1,56932.0No3,27068.0**Adults (n = 4,839)**  Sex  Male1,84338.1Female2,99661.9Age (years)  18-292,27447.030-592,40449.760-64601.2≥ 651012.1Education level  Illiterate/some elementary or middle school1,61033.3Elementary or middle school/some high school1,00820.8High school/some higher education1,67434.6Higher education degree54711.3Regular consumption of sugary drinks (\> 5 days/week)  Yes1,30827.0No3,53173.0Smoking  No4,14985.7Yes69014.3Physical activity (\> 150 min/week)  Active2,38749.3Inactive2,45250.7Watching TV (\> 3 hours/day)  No3,24667.1Yes1,59332.9Body mass index (kg/m^2^)  \< 251,56749.1≥ 251,62650.9**Household**  Place of residence  Urban3,81279.1Rural1,00620.9Region  North1,41729.3Northeast1,44829.9Southeast86717.9South50710.5Midwest60012.4

This study's hypothesis was that family habits and household characteristics would be associated with the consumption of sugary drinks by Brazilian children under two years old. As [Table 2](#t2){ref-type="table"} shows, we observed higher prevalence of consumption in children whose respective adult regularly consumed sugary drinks (41.8%; 95%CI 39.2--44.5), when compared to those pairs whose adults did not consume them (28.0%; 95%CI 25.4--30.8%). We observed minor differences, according to categories of the other independent variables.

Table 2Prevalence of sugary drinks consumption by children under two years old, according to family habits and household characteristics. National Health Survey, Brazil, 2013.Variable%95%CIConsumption of sugary drinks (children \< 2 years)32.030.6--33.3**Family habits\***  Regular consumption of sugary drinks (\> 5 days/week)  No28.025.4--30.8Yes41.839.2--44.5Smoking  No31.427.9--35.1Yes35.031.6--38.6Physical activity (\> 150 min/week)  Active33.230.5--36.0Inactive30.628.8--32.5Watching TV (\> 3 hours/day)  No30.728.0--33.6Yes34.732.3--37.2Body mass index (kg/m^2^)  \< 2529.726.7--32.9≥ 2532.830.6--35.1Sex  Male31.428.8--34.1Female32.430.6--34.2Age (years)  18-2932.120.0--47.130-5931.819.8--46.760-6432.617.2--52.9≥ 6534.019.2--52.7Education level  No education/some elementary or middle school33.328.6--38.4Elementary or middle school/some high school35.330.1--40.8High School/some higher education30.426.0--35.3Higher education degree26.723.1--30.7**Household variables**  Place of Residence  Urban30.527.1--34.2Rural32.230.7--33.6Region  North32.726.9--39.0Northeast24.320.1--29.2Southeast34.729.6--40.2South38.732.6--45.2Midwest34.730.1--39.7[^3]

The results of bivariate analysis ([Table 3](#t3){ref-type="table"}) confirmed that the regular consumption of sugary drinks by the adult was associated with the consumption of the child (OR = 1.85; p \< 0.001). Another family behavior that was associated with the children's consumption was the daily habit of watching TV for three hours or more (OR = 1.20; p = 0.008). On the other hand, children whose adult had higher education degree had lower chance of consuming sugary drinks (OR = 0.73; p = 0.006), as well as those living in the Northeast region (OR = 0.66; p \< 0.001). We highlight that we did not observed significant difference in the prevalence of the dependent variable, according to urban or rural location of the house.

Table 3Association between sugary drinks consumption by children under two years old and family habits and household characteristics. National Health Survey, Brazil, 2013.VariableOR ~not\ adjusted~95%CIOR ~adjusted~\*95%CIRegular consumption of sugary drinks (\> 5 days/week)    No1.00 1.00 Yes1.851.62--2.111.781.51--2.1Smoking    No1.00   Yes1.181.00--1.39  Physical activity (\> 150 min/week)    Active1.00   Inactive0.890.79--1.01  Watching TV (\> 3 hours/day)    No1.00 1.00 Yes1.201.05--1.371.221.03--1.45Body mass index (kg/m^2^)    \< 251.00 1.00 ≥ 251.161.00--1.341.120.96--1.31Sex    Male1.00 1.00 Female1.050.93--1.191.030.88--1.21Age (years)    18-291.00 1.00 30-590.990.87--1.121.110.94--1.3260-641.030.58--1.820.560.20--1.62≥ 651.090.69--1.733.101.54--6.26Education level    No education/some elementary or middle school1.00 1.00 Elementary or middle school/some high school1.090.92--1.291.060.84--1.34High school/some higher education0.880.76--1.020.860.70--1.05Higher education degree0.730.59--0.910.700.53--0.91Place of residence    Urban1.00   Rural0.930.78--1.10  Region    North1.00 1.00 Northeast0.660.53--0.820.650.48--0.86Southeast1.100.90--1.341.120.85--1.47South1.301.03--1.651.300.96--1.76Midwest1.100.83--1.451.050.74--0.49Number of household members1.020.99--1.061.051.00--1.09[^4]

The associations observed in the bivariate analysis remained significant in the logistic regression analysis, which identified two other independent associations between variables of family and household habits and children's consumption ([Table 3](#t3){ref-type="table"}). The chance of children under two years consuming sugary drinks was 3.1 times higher in those with adult living in the same house aged 65 or older (OR~adj~ = 3.10; p = 0.002), when compared to those with younger references (18 to 29 years). The number of household members was also associated with the consumption of sugary drinks by children (OR~adj~ = 1.05; p = 0.041).

DISCUSSION
==========

The *Guia Alimentar para Crianças Menores de Dois Anos* (Dietary Guidelines for Children Under Two Years Old)^[@B18]^, published by the Brazilian Ministry of Health, recommends avoiding sugar and soft drinks, among other candy, in the early years of the child's life. Contrary to this recommendation, the prevalence of consumption of sugary drinks, recognized as a risk factor for childhood obesity^[@B6]^, was high in children under two years studied by PNS in 2013. To our knowledge, this is the first Brazilian study that relates food consumption data of children and adults living in the same house in a population-based survey, thus being possible to explore the hypothesis of the influence of family and household characteristics on the child's consumption.

In the set of independent variables analyzed, two family habits showed strong association with the consumption of sugary drinks by children: the regular consumption of these beverages by adults and the daily habit of watching television for more than three hours. Previous studies made with children at different stages (preschool, school, and adolescence) found greater chance of sugary drinks consumption by children whose parents consume these drinks regularly^[@B19],[@B20]^. PNS data indicate that this behavioral influence can occur even in the initial phase of life, i.e., early childhood.

Regarding the variable related to the daily habit of watching TV for over three hours, a systematic review conducted by Paes et al.^[@B15]^ identified that eight out of 12 studies that evaluated its association with the consumption of sugary drinks by children and adolescents found positive results. Causal mechanisms have been proposed to explain the relationship between sedentary behavior, such as watching TV for many hours, and unhealthy eating pattern^[@B21]^. One of the causes may be the exposure to food advertising, since soft drinks and other sugary drinks are often objects of strong marketing^[@B4]^. PNS data show that children living with adults who watch TV for more than three hours have a higher chance of consuming sugary drinks. One can see that environmental factors related to the family habit of watching TV can affect the food consumption of different members.

Concerning sociodemographic characteristics, while the adult age was positively associated with the consumption of sugary drinks by children, education level showed an inverse association, corroborating previous studies that show that, as well as in other health outcomes, the consumption of sugary drinks by children is affected by social determinants^[@B14],[@B15]^.

The results of the analyses by household characteristics showed that the South region presented the highest prevalence of consumption of sugary drinks by children under two years old (38.7%), while in the Northeast, where we estimated the lowest prevalence, one out of four children had reported consumption for these drinks (24.3%). These findings indicate, on the one hand, regional differences, but, on the other, unveil a frequent eating habit in the Country as a whole, by the high prevalence observed in the five macro-regions studied. We found no difference between urban and rural households, which had been identified in the study of Bortolini et al.^[@B9]^ with PNDS-2006 data, showing that children living in urban areas consume soft drinks with greater frequency than those from rural areas. With the precautions necessary because of the methodological differences of the two population surveys, we can verify a significant increase in the consumption of sugary drinks by children living in the rural area -- which was 9.7% according to PNDS-2006 and passed to 32.2% in PNS-2013. This increase can be explained, in part, by the improving access to food in general by Brazilian rural households and, consequently, better food and nutritional security situation, as found by the *Pesquisa Nacional por Amostragem de Domicílio* (PNAD -- National Household Sampling Survey)^[@B22]^ in 2013, despite the increased presence of some foods with worst nutritional value, such as sugary drinks.

In the global agenda of prevention and control of childhood obesity, measures aimed at reducing the consumption of sugary drinks have been considered an emergency and priority. These measures include food and nutritional education activities involving parents, families, and caregivers of children, but also actions of control of the food industry, such as the regulation of food advertising and a policy of taxation of sugary drinks^[@B3],[@B4]^. Taxation has been implemented in an innovative way in Mexico^[@B23]^ and, more recently, in the United Kingdom^[@B24]^. The promising results of the Mexican experience show that the adoption of tax on sugary drinks resulted in reduction in the purchases of these drinks in retail^[@B25]^. In fact, evaluative studies help understanding the potential impact of interventions in price and availability of sugary drinks on the pattern of food purchase and consumption of individuals and communities and the implications for public health, increasing the level of evidence to guide policies for controlling childhood obesity. These policies should not only cover health education and individual care, but also promote improvements in the food environment to support and help healthy eating practices by individuals, families, and communities.

This study presents common limitations to food consumption surveys: possible measurement bias of the usual diet, by lack of memory of the respondent; over or underestimation of food consumption; and limited validity of the data collection instruments.

Another limitation concerns the impossibility of assessing the family influence in relation to availability, accessibility, and permissiveness for infant consumption in the households, which showed association with soft drink consumption in children from 2.5 to 7 years old^[@B14]^. The availability and repeated exposure to certain foods is a conditioner of food preferences acquired in childhood^[@B26]^. Also, the adult taken as family reference to answer the questionnaire on behaviors was selected randomly; thus, for some households, this may not be the adult directly responsible for the child. The literature is more consistent in indicating the influence of parental modeling on the eating habits and behaviors of children^[@B14],[@B15]^. Finally, the variable weight and height was omitted in 30% of informants, which may have changed the analysis of this variable, which was not significant in bivariate analysis.

On the other hand, by including children under two in its population sample, PNS allows analyzing updated data related to infant feeding.

In conclusion, our findings expose the high prevalence of sugary drinks consumption by Brazilian children under two years old, and show that sociodemographic characteristics and family habits affect this feeding practice not recommended in childhood.
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